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IN THE CLAIMS 

Please substitute the claim set in the appendix entitled Clean Version of Pending Claims 
for the previously pending claim set. The substitute claim set is intended to reflect amendment of 
previously pending claims 13, 32, 34, 42, 44, 50, and 52. The specific amendments to individual 
claims are detailed in the following marked up set of claims. 

(Amended) A memory system comprising: 
a memory controller 

a unidirectional comitaand and address bus coupled to the memory controller, the memory 
controller communicating commands and addresses to the command and address bus; 

a bidirectional data bus coupled to the memory controller, the memory controller 
communicating data information to the bidirectional data bus for a write operation and receiving 
the data information from the bidirectional data bus during a read operation; 

a plurality of N memory [module] modules , wherein each of the memory [module] 
modules includes: 

a plurality M of itaemory devices, wherein each memory device contains a data in 
and a data out buffer, a column decoder and a row decoder; 

a first register cormected between the command and address bus and the plurality 
of memory devices, the fiist register receiving and latching the commands and addresses 
from the command and address bus and driving the commands and addresses to the 
plurality of memory devices; and 

a second, data regis er connected between the plurality of memory devices and the 
bidirectional data bus, the data register receiving and latching the data information from 
the bidirectional data bus ar d driving the data information to the data in buffers of the 
plurality of memory devices for a write operation, the data register receiving and latching 
the data information from the data out buffers of the plurality of memory devices and 
driving the data information to the bidirectional data bus for a read operation; [and] 
a socket adapted to receive t le memory module and to couple the memory module to the 
unidirectional command and addres s bus and to the bidirectional data bus ; and 
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wherein a first load on tne command and address bus is equal to N devices and a second 
load on the data bus is equal to N devices where the total number of memory devices is N*M . 



(Amended) A method of storing data in a pipelined memory system, wherein the 
pipelined memory system includesta memory module, a socket, and a plurality of memory 
devices, wherein each memory devke includes addressable storage, a data in and a data out 
buffer, a column decoder, and a row decoder, and wherein the socket couples the memory 
module to a unidirectional command and address bus and to a bidirectional data bus, the method 
comprising: 

inserting the memory module in the socket; 

communicating commands anri addresses, through the socket to the memory module, on 
the unidirectional command and address bus; 

communicating data, through the socket to the memory module, on the bidirectional data 



bus; 



latching the commands and addresses in a first register; 
latching the data in a data register; 

driving the latched commands and addresses from the first register to the column and row 



buffer in the addressable storage of one of the plurality of 



decoders; 

driving the latched data to the dita in buffers; and 
storing the data from the data in 
memory devices. 

^ t 

,34. (Amended) A method of reading data in a pipelined memory system, wherein the 



pipelined memory system includes a m 
the memory module to a unidirectiona 
the method comprising: 

inserting the memory module ill the socket; 
^ communicating commands an< 
the unidirectional command and addn 



mory module and a socket, wherein the socket couples 
command and address bus and a bidirectional data bus, 



addresses, through the socket to the memory module, on 
ss bus; 
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latching the commands ind addresses in a first register; 

driving the latched comipands and addresses to a plurality of memory devices having 

i memory device includes a data in and a data out buffer, a 
column decoder, and a row decoder; 

communicating data from the addressable storage of one of the plurality of memory 



devices; 



latching data in the data 



i:i and a data out buffer; 



latching the data in a data register; and 

communicating the data, through the socket to a memory controller, on the bidirectional 



data bus. 



is 



^f. ^ (Amended) A method c 



f reading data in a memory module having a connector, 
wherein the connector includes coknmand and address lines coupled to a first register and data 
lines coupled to a data register, wherein the connector is capable of being connected through a 
socket to a unidirectional command and address bus and a data bus, the method comprising: 
coupling the connector to tie socket; 

receiving commands and addresses, through the command and address lines, from the 
unidirectional command and address bus; 

latching the commands anc addresses in a first register; 

driving the latched commands and addresses to a plurality of memory devices having 
addressable storage; 

reading data from the addressable storage of one of the plurality of memory devices; 
latching the data in a data in and out buffer of the one of the plurality of memory devices; 



latching the data from the c ata in and data out buffer in a data register associated with the 



plurality of memory devices ; and 

communicating the data fifam the data register , through the data lines, to the data bus. 



c 
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y(. (Amended) An electronic system comprising: 
a microprocessor; 

a memory controller codpled to the microprocessor; 
a unidirectional command and address bus coupled to the memory controller, the memory 
controller communicating commands and addresses to the command and address bus; 

a bidirectional data bus compled to the memory controller, the memory controller 
communicating data information tA the bidirectional data bus for a write operation and receiving 
the data information from the bidirectional data bus during a read operation; 

a plurality of N memory [nodule] modules , wherein each of the memory [module] 
modules includes: 

a plurality M of memory devices, wherein each memory device contains a data in 
and a data out buffer; 

a first register connected between the command and address bus and the plurality 
of memory devices, the first agister receiving and latching the commands and addresses 
from the command and addrc ss bus and driving the commands and addresses to the 



plurality of memory devices 
a data register connec 



and 

ied between the plurality of memory devices and the 



bidirectional data bus, the datk register receiving and latching the data information from 
the bidirectional data bus and driving the data information to the data in buffers of the 
plurality of memory devices for a write operation, the data register receiving and latching 
the data information from the Jata out buffers of the plurality of memory devices and 
driving the data information to the bidirectional data bus for a read operation; [and] 
a plurality of sockets [socket] adapted to receive the plurality of memory [module] 

modules and to couple [the] each mer lory module to the unidirectional command and address 

bus and to the bidirectional data bus_ and 



wherein each of the command and address bus and the data bus support N*M memory 
devices and only experience a load of N registers . 
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£0. (Amended) In an ek ctronic system having a memory controller, a memory module, 
A 

wherein the memory module ir eludes a plurality of memory devices, and a socket, wherein the 
socket couples the memory module to a unidirectional command and address bus and a 
bidirectional data bus, a metho<| of reading data from one of the plurality of memory devices 
comprising: 

inserting the memory module in the socket; 

communicating informal ion to the memory controller, wherein the memory controller 
receives the information and wherein the memory controller issues commands and addresses to 
the unidirectional command and address; 

communicating the commands and addresses from the unidirectional command and 



address bus, through the socket, 



to the memory module; 



latching the commands aid addresses in a first register; 

driving the latched comn ands and addresses to a plurality of memory devices having 
addressable storage, wherein eac 1 memory device includes a data in and a data out buffer, a 
column decoder, and a row decoder; 



communicating data from 



the addressable storage of one of the plurality of memory 



devices; 



latching the data in the dat i out buffer; 



latching the data from the 



le da 
, thn 



ata out buffer in a data register; and 



communicating the data, through the socket to the memory controller, on a bidirectional 
data bus. 

^rf. (Amended) A memory s 
A 

a unidirectional command and address bus in electrical communication with a memory 



ystem, comprising: 



modules includes: 



control device; 

a bidirectional data bus in electrical communication with the memory control device; 
a plurality of N memory [n odule] modules , wherein each of the memory [module] 



a plurality M of memory devices, wherein each memory device contains a data in 



r 



0 
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and a data out buffer; 

a first reg ster connected between the command and address bus and the plurality 
of memory devices, the first register receiving and latching commands and addresses 
from the command and address bus and driving the commands and addresses to the 
plurality of memory devices; and 

a data register connected between the plurality of memory devices and the 
bidirectional data bus, the data register receiving and latching data information from the 
bidirectional data bus and driving the data information to the data in buffers of the 
plurality of memory devices for a write operation, the data register receiving and latching 
the data information from the data out buffers of the plurality of memory devices and 
driving the data information to the bidirectional data bus for a read operation; [and] 
a plurality of socket s [socket] adapted to receive the plurality of memory [module] 
modules and to couple [the] each memory module to the unidirectional command and address 



bus and to the bidirectiona 
wherein each of the 



devices and only experience a load of N registers 



data bus ; and 

command and address bus and the data bus support N*M memory 



